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FOREWORD 


The work documented in this report was done as a study 
to determine signal and noise response levels at the Large 
Aperture Seismic Array (LASA) in Montana. 

The work was performed by Applied Research Section, 
Earth Sciences, a Teledyne Company, 316 Montgomery Street, 
Alexandria, Virginia, under Lincoln Laboratory Contract 
Number BB-2406. 

This report was written by D. E. Frankowski, Assistance 
was provided by A. L. Kurtz, R. D. Mierley, and P. A. Santiago. 


The project director was Dr. P. W. Broome. 


ABSTRACT 


Signal and noise responsiveness at LASA are presented. 
Signal responsiveness is given as peak-to-peak measurements. 
Noise responsiveness is given as spectral estimates in various 


frequency bands. 


Accepted for the Air Force 
Franklin C. Hudson 


Chief, Lincoln Laboratory Office 
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INTRODUCTION 

The Large Aperture Seismic Array (LASA) has become an 
operational seismic tool. In order to determine its efficiency 
for detecting seismic events as well as the efficiency of array 
processing techniques it is necessary to know the general signal 
and noise responsiveness at LASA prior to any processing of the 
recorded data. 

PROCEDURE 

LASA consists of 21 subarrays of 25 seismometers each, as 
shown in Figures 1 and 2. The center seismometer of each subarray 
is located in a 500 foot well. All other seismometers are in 
200 foot wells. The 200 foot and 500 foot seismometers were 
treated separately in this analysis. An unphased sum of all 
operational 200 foot sites of each subarray was generated. 

The analysis performed consisted of analyzing a data sample 
containing both a teleseismic signal and the preceding noise to 
estimate the noise amplitude spectra in five frequency bands, 
and the peak amplitude of the teleseismic signal. This was done 
for the center seismometer, the unphased sum, anda set of the 
200 foot seismometers at each subarray. The average and standard 
deviation of these values were computed at each subarray. Ali 
analysis was performed by means of a digital computer program 
called "Lincoln." 

A sample output from "Lincoln" is shown in Figure 3. The 
spectral estimates are listed for each sensor in a subarray. The 
six instruments of the 2-ring of each subarray were used to esti- 
mate the average for all 25 instruments of that subarray. The 
average was formed from all 200 foot sites in the B2 and F4 


subarrays as a check for this approximation. The plots of Figure 


4 show that this was a good approximation. The average, standard 
deviation, and signal/noise ratio were computed for all 200 foot 
seilsmometers used in a subarray. 

The center seismometer and unphased sum estimates were compared 
to the computed average of the 200 foot seismometers and noted to 
be "high, low, or same" to the average. The value was considered 
to be "same" if it was within a range given by the average plus or 
minus one standard deviation. 

Figure 5 shows the average spectral estimates over all noise 
samples and over all stations respectively. It is seen that there 
is an indicated seasonal variation in the noise level as well as 


variation among subarray average levels. 
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Figure 4. Comparison of means from 2-ring seismometers and from 


all 200-foot seismometers. 
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